SlTIR1 is involved in crosstalk of phytohormones, regulates auxin-induced root growth and stimulates stenospermocarpic fruit formation in tomato.
TIR1 and its homologs act as auxin receptors and play important roles in plant growth and development in Arabidopsis thaliana. An auxin receptor homolog Solanum lycopersicum TIR1 (SlTIR1) has been isolated from tomato cultivar Micro-Tom, and SlTIR1 over-expression results in parthenocarpic fruit formation. In this study, the promoter driving the β-glucuronidase (GUS) expression vector was constructed and stably transformed into Micro-Tom seedlings. The SlTIR1 promoter driving GUS expression accumulated predominantly in the leaf and vasculature in transgenic seedlings. Promoter analysis identified an auxin-response element (AuxRE) and two gibberellic acid (GA)-response elements in the SlTIR1 promoter. Quantitative PCR showed that SlTIR1 transcript level was down-regulated by naphthaleneacetic acid, ethephon and abscisic acid and up-regulated by GA. Furthermore, because of the lack of ability to form reproductive seeds in SlTIR1 over-expressing Micro-Tom, this limits further exploration of potential roles of SlTIR1 in auxin signaling. Here, an antisense vector and an over-expression vector of the SlTIR1 gene were stably transformed into Micro-Tom and Ailsa Craig tomato, respectively. Phenotypes and physiological analyses indicated that SlTIR1 regulated primary root growth and auxin-associated lateral root formation in Micro-Tom. Meanwhile, SlTIR1 also stimulated abnormal seed development, so-called stenospermocarpy, in Ailsa Craig. Transcript accumulations of auxin-signaling genes determined by quantitative PCR were consistent with the idea that SlTIR1 regulated plant growth and development, partially mediated by controlling the mRNA levels of auxin-signaling genes. Our work demonstrates that SlTIR1 regulated auxin-induced root growth and stimulated stenospermocarpic fruit formation. SlTIR1 may be a key mediator of the crosstalk among auxin and other hormones to co-regulate plant growth and development.